SYNOPSIS A procedure is described for the determination of the separate amounts of two gamma-emitting radioisotopes present simultaneously in large liquid volumes using an annular cell placed over a standard well-type crystal of sodium iodide and a reference source of 137Cs. This sensitive technique is illustrated with particular reference to the double radioisotope urinary excretion test, using orally administered 57CoBl2 bound to human gastric juice and 58CoB12 simultaneously, for the differentiation between patients with intrinsic factor deficiency and other causes of vitamin B12 malabsorption.
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The problem of determining the separate amounts of two radioactive isotopes emitting radiations of different energies in a sample containing both isotopes simultaneously has been discussed by Veall and Vetter (1958) hour urine collection, and Bell (1965) has shown that better counting performance for a range of six radioisotopes may be obtained by assaying 400 ml volumes in an annular cup placed over the crystal compared with assaying 5 ml in the well of the crystal.
However, it is not always convenient to accommodate 400 ml volumes in separate annular cups because of space and cost compared with test tubes. Hence one tends to count all the samples in the same annular cup, rinsing it out between samples in a fashion similar to the assay of ,-emitting radioisotopes in a liquid sample P counter type M61. This procedure is straightforward when counting a single radioisotope in the sample, but in order to minimize the number of times the annular cup has to be filled during the assay of samples containing two radioisotopes a standard procedure has been developed to ensure that the correct assay conditions are maintained.
This procedure is outlined with particular reference to the assay of 57Co and 58Co in urine arising out of the study of B12 absorption in patients using a dual isotope technique (Bell, Bridges, and Nelson, 1965) by using a test tube containing 137Cs which emits gamma rays of energy 0-66 Mev compared with 0-12 and 0-81 Mev from 57Co and 58Co reo 57Co spectively.
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The problem is to determine the percentage of A s8Co the 57CoB12 bound to intrinsic factor, and 58CoB12 doses excreted in the urine following the simultaneous oral administration of 025 {tCi of these radioactive compounds to patients.
Initial Setting Up
The high voltage supply to the photomultiplier tube viewing the sodium iodide crystal and amplifier gain are adjusted to give the integral spectrum for 400 ml of 57Co in the annular cup .
. between 5 and 30 volts (V) discriminator bias. 45 Using these values of high voltage and amplifier gain, the integral spectra for 400 ml 58Co in the annular cup and 0-2 ,uCi 137Cs in a 1 0 ml volume Assay of "7Co and 5"Co
The sequence of counting is carried out as indicated in the Table with the 137Cs standard source assayed in the well of the crystal, and the samples and separate standards are made up in 400 ml water containing 10% of the 57Co and 55CoBI2 doses respectively assayed in the annular cup, and the averages of the two 300-second counting periods are considered for the sample counts at discriminator settings of 5 and 35V. The 137Cs standard need only be counted for 100 seconds since the quantity of radioactivity is chosen to provide a high counting rate.
Calculation
Consider the Table where 1088%. The ratio of 57Co to 58Co equals 3-9.
It will be noted that the counts from the 137Cs standard do not enter into the calculation of the fractions of 57Co and 58Co excreted in the urine. The 137Cs standard serves only to indicate that the correct discriminator bias conditions have been properly selected in turn, and provides an immediate check for the inexperienced operator at the time of assay and from day to day due to its long half life of 30 years.
